Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 

J 




Title: HIGH-STRENGTH CONNECTING ) 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 

J 




Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 



FIG.3 




^ ( 



n 



— COMPARATIVE 
EXAMPLE 



31 



31 



FIG.4 




FIG.5 




FIG.6 



w 

i h 



• — COMPARATIVE 
EXAMPLE 



Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 

J 



FIG.7 




I ■ ,| 

Pi P2 P3 P4 P5P6 



LOCATION 



FIG.8 




BUCKLING STRENGTH 



Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 



FIG.9 




Pi P2 P3 P4 P5 P6 

LOCATION 



FIG.10 



HOT FORGING 

i 

HARDENING 
SHOT BLASTING 

I 

COINING 

i 

MACHINING 



Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et a!. 
DOCKET NO.: 023971-0371 




Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 



FIG.12 



HOT FORGING 



I 



COLD FORGING 



AGING 



SHOT BLASTING 



I 



COINING 



i 



MACHINING 



FIG.13 



< 

H 

CO 

LL 
O 
LU 
=> 
—I 
< 
> 

< 
LU 




< 
LU 
OC 
< 
-I 
< 

O 



if) 

tf) 
<f) 

o 
oc 
o 



Pi P2 Pa 



P4 Ps Pe 



LOCATION 



Title: HIGH-STRENGTH CONNECTING ^ 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 

J 



FIG.14 




BUCKLING STRENGTH 



Title: HIGH-STRENGTH CONNECTING ^ 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al 
DOCKET NO.: 023971-0371 

J 




Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et a!. 
DOCKET NO.: 023971-0371 



FIG.16 



J 



Ho 




101 



\^—102 



H1 




101 



Ho 




10 1 



Wo 



H1 




Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OCAWA et al. 
DOCKET NO.: 023971-0371 



FIG.18 



131 132 131 



Ho 




101 



Wo 



Hi 




101 



^^-102 



FIG.19 



1500r 



1000 



500 



10 



20 



30 



PROPORTION OF 
SQUASHING (%) 



Title: HIGH-STRENGTH CONNECTING > 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 



FIG.20 




c 



FIG.21 




Title: HIGH-STRENGTH CONNECTING 
ROD AND METHOD OF PRODUCING 
SAME 

Inventor(s): Junpei OGAWA et al. 
DOCKET NO.: 023971-0371 

J 



FIG.22 



ZQ 

LULU 
XX 

UJ CE 



1.70 

1.60 
1.50 
1.40 
1.30 
1.20 
1.10 
1.00 









-1— — * 






♦ 

♦ 




+ 








i 1 1 





1.2 



RANGE WHERE Eq. (1) 
IS SATISFIED 



1.4 



1.6 



1.8 



S/D 



1.59 



FIG.23 



ZQ 
LULU 

P 

Olu 

LU(£ 

St 

l±J< 



1.80 
1.60 
1.40 
1.20 
1.00 
0.80 
0.60 
0.40 
0.20 
0.00 



OPTIMUM TEMPERATURE RANGE 

350~550°C 







* t 
















i 


► 




< 




o 










NO TEMPE 


RING 
















* : 




HIGH-STRENGTHENING 
.TEMPERATURE RANGE _ 






200~650°C 



















200 400 600 800 

TEMPERING TEMPERATURE (°C) 



1000 



